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Abstract. Background/Aim: Although pelvic exenteration is
an aggressive surgical procedure, it remains almost the only
curative solution for patients diagnosed with large pelvic
malignancies. Patients and Methods: We present a series of
100 patients submitted to pelvic exenteration with curative
intent. Results: The origin of the primary tumor was most
commonly represented by cervical cancer, followed by,
endometrial cancer, rectal cancer, ovarian cancer and vulvo-
vaginal cancer. An RO resection was confirmed in 68 cases,
while the remaining 32 cases presented lateral positive
resection margins or perineal positive margins. The
postoperative morbidity rate was 37% while the mortality
rate was 3%. As for the-long term outcomes, the median
overall survival time was 38.7 months, being most
significantly influenced by the origin of the primary tumor.
Conclusion: Although pelvic exenteration is still associated
with an increased morbidity, an important improvement in
the long-term survival can be achieved, especially if radical
resection is feasible.

Reported for the first time in 1948 in order to alleviate the
symptoms of women diagnosed with advanced or relapsed
gynecological malignancies and described at that moment as
“the most radical surgical attack so far described for pelvic
cancer”, pelvic exenteration became in the last decades the

This article is freely accessible online.

*These Authors contributed equally to this study.

Correspondence to: Irina Balescu, “Ponderas” Academic Hospital,
Bucharest, Romania. Tel: +40 724077709, e-mail: irina.balescu@

ponderas-ah.ro

Key Words: Pelvic exenteration, curative, survival.

option of choice in treating such cases with radical intent (1).
Although initially the long-term outcomes were rather poor
due to the local extension of the tumor, an important benefit
of survival has been observed, especially in cases in which a
radical surgical procedure and negative resection margins
could be achieved (2). Moreover, since the first studies
regarding the notions of ultra-radical compartmentalized
resection, the process of local invasion and relapse of such
tumors has been better understood and, in consequence, a
more specific and personalized surgical treatment has been
proposed (3, 4). According to Hockel’s studies, the local
invasion of the tumor initially respects the embryological and
anatomical borders of the gynecological, digestive and
urological tract. Once these boundaries are destroyed, the
tumor will involve multiple anatomical compartments. In such
cases all these compartments, as well as all the structures
having the same embryological origin should be resected in
order to excise all the microscopical tumoral foci. However,
the procedure is still associated with significant rates of
postoperative complications which might reach up to 50% in
specialized centers and even with early postoperative mortality
(3). In the meantime, the quality of life might be significantly
impeded especially in cases in which a reconstructive phase
is not feasible. The current paper presents our experience with
this procedure over an interval of three years, in which 100
pelvic exenterations were performed and aimed to evaluate the
early postoperative evolution, as well as the prognostic factors
for long-term outcomes.

Patients and Methods

Data of patients submitted to surgery for locally advanced or
relapsed pelvic tumors between January 2014 and December 2017
were retrospectively reviewed. Among the 133 patients identified,
pelvic exenteration was feasible in 100 cases; in the other 33 cases
the procedure was aborted due to the presence of distant metastases
which had not been detected during the preoperative work-up or due
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to the local extent of the disease involving unresectable structures.
The extent of the disease was ruled out after performing a chest and
abdominal computed tomography, while the local extension of the
tumor was investigated by magnetic resonance imaging (MRI). All
cases were initially discussed in a tumor board in the presence of a
medical oncologist, surgical oncologist, oncological surgeon,
radiotherapist, oncologist and urologist. Patients in whom a
neoadjuvant chemo-irradiation protocol was applied were re-
discussed during the multidisciplinary meetings after ending the
neoadjuvant treatment. Demographic data as well as intraoperative
and postoperative details were retrospectively reviewed. The
presence of postoperative complications was assessed according to
Dindo-Clavien scale (5). After identifying the cases eligible for this
study the approval of the ethics committee was obtained (no.
32/2019). The obtained results were considered as statistically
significant if a p-value below 0.05 was obtained.

Results

The median age at the time of conducting the study was 47
years (range=38-76 years), the median body mass index (BMI)
value was 28,5 kg/m? (range=18-36 kg/m?), while the gender
distribution female/male was 91/9. The origin of the primary
tumor was represented by cervical cancer (58 -cases),
endometrial cancer (13 cases), rectal cancer (12 cases), ovarian
cancer (11 cases), vulvar cancer (3 cases) and vaginal cancer (3
cases). When it comes to the type of tumor (locally advanced
or relapsed tumors), there were 55 cases submitted to pelvic
exenteration for locally advanced disease, while the other 45
cases were submitted to surgery for pelvic relapse. In regard to
cases submitted to pelvic exenteration for relapsed disease,
surgery was performed after a median interval of nine months
after ending the last therapeutic approach (which usually
consisted of adjuvant chemotherapy). The histopathological
studies demonstrated the presence of squamous cell carcinoma
in 62 cases (56 cases with cervical cancer, all three cases
diagnosed with vulvar cancer and all three cases with vaginal
cancer), followed by adenocarcinoma in 36 cases (13 cases with
endometrial cancer, 12 cases with rectal cancer and 11 cases
with ovarian cancer) and neuroendocrine carcinoma in two
cases (with cervical cancer). As for the degree of differentiation,
there were 12 well differentiated tumors, 43 moderately
differentiated tumors and 45 poorly differentiated tumors.
Detailed data are shown in Table I.

Among the 55 patients submitted to pelvic exenteration for
locally advanced tumors 48 cases had been previously
submitted to radiotherapy, and in 23 cases neoadjuvant
chemotherapy was also added. In the meantime, among the 45
cases submitted to pelvic exenteration for relapsed disease
there were 12 cases which had been also submitted to
radiotherapy as part of the initial treatment, eight of whom
also associated with concurrent chemotherapy. When it comes
to the type of surgery performed in cases diagnosed with
recurrent tumors, it consisted of total radical hysterectomy
with bilateral adnexectomy for cervical cancer in 31 cases,

2206

rectosigmoidian resection with colorectal anastomosis in six
cases diagnosed with rectal cancer and total hysterectomy with
bilateral adnexectomy for ovarian/endometrial cancer — in the
remaining four cases.

As for the type of exenteration, a total supralevator
exenteration was needed in 45 cases, an anterior exenteration
was needed in 23 cases, a posterior exenteration was needed in
21 cases, a total infralevator exenteration was performed in six
cases, while in the remaining five cases a laterally extended
total pelvic exenteration was the option of choice. Intraoperative
and early postoperative details are shown in Table II. Total
supralevator or posterior exenteration reconstruction of the
digestive tract by a colorectal anastomosis was the option of
choice in 24 cases and was performed manually in 20 cases and
mechanically in the remaining four cases. As for the other
patients, we decided to perform a left-sided terminal colostomy.
The main reasons which impeded us to perform an anastomosis
were related to the heavy history of irradiation (23 cases), poor
vascular supply of the anastomotic partners (20 cases) and poor
nutritional status or obesity in the remaining nine cases. Ureteral
reconstructions consisted of creating an ileal neobladder in 18
cases, Bricker reconstruction in 34 cases and cutaneous terminal
urostomy in the remaining 25 cases. Ileal neobladder was the
option of choice in young patients, with no previous history of
irradiation in order to minimise the risk of postoperative
complications. Perineal reconstructions were performed in two
cases, both patients being submitted to surgery for locally
advanced vulvar cancer and consisted of creating a gracilis
myocutaneous flap.

There was no significant difference in terms of length of
surgery or estimated blood loss between patients submitted
to surgery for locally advanced or relapsed tumors; the
median length of surgery was of 410 minutes for locally
advanced tumors and 480 minutes for relapsed lesions
p=0.543) while the estimated blood loss was 770 ml for
primary lesions and 890 ml for relapsed tumors (p=0.08).
There was no statistically significant difference in regard to
the necessity of transfusion administration.

During the early postoperative period (the first month
postoperatively) there were 22 cases who developed serious
complications (classified as Dindo-Clavien 3 or 4
complications) which consisted of pelvic abscesses in 16
cases, pulmonary embolism in three cases, and postoperative
hemoperitoneum in eight cases. Three out of the 16 cases
who developed a pelvic abscess were successfully treated in
a conservative manner, while all the other cases required
reoperation. Three of the 100 patients died during the
postoperative period due to sepsis shock or peritonitis due to
digestive or urinary tract leaks — one in each case, and by
pulmonary embolism in association with bronchopneumonia
in the remaining case.

The microscopic completeness of the resection was
demonstrated by the histopathological analysis of the
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Table 1. Demographic aspects and tumoral characteristics of the
patients included in the present study.

Characteristics Value

Median age (years)
Median BMI (kg/m?)

47 years (range=38-76 years)
28.5 kg/m? (range=18-36 kg/m?)

Gender

Female 91

Male 9
Origin of the tumor

Cervical cancer 58

Endometrial cancer 13

Rectal cancer 12

Ovarian cancer 11

Vulvar cancer 3

Vaginal cancer 3
Type of tumor

Primary 55

Relapsed 45
Histological type

Squamous cell carcinoma 62

Adenocarcinoma 36

Neuroendocrine carcinoma 2
Degree of differentiation

Well differentiated 12

Moderately differentiated 43

Poorly differentiated 45
Associated comorbidities

Arterial hypertension 34

Diabetes mellitus 12

Chronic renal disease 5

Chronic pulmonary disease 2
History of prior irradiation

Locally advanced tumors 48

Recurrent tumors 12

specimens in 68 cases. In the remaining 32 cases positive
resection margins were encountered. Most often, the
positivity of the margins was encountered on the lateral
border of the specimen (in 28 cases) followed by the perineal
area of resected skin (in four cases). Not surprisingly,
positive resection margins were more often encountered
when treating recurrent tumors originating from cervical
cancer (in 18 cases) and rectal cancer (11 cases). The
remaining three cases, in which an R1 resection was
detected, had been submitted to surgery for primary tumors
located at the level of the vulvar region (in two cases) and
rectal cancer (in one case). When it comes to the dimensions
of the resected tumors, 63% of cases presented larger than 5
cm lesions. In this category 45 of the 63 tumors were
represented by primary lesions while the remaining 18 cases
were recurrent lesions. As for the smaller lesions, 12 of the
37 cases were submitted to surgery for relapsed disease.

Histopathological details of the resected specimens are
presented in Table III.

Table II. Intraoperative details and early outcomes after pelvic

exenteration.
Characteristic Value
Type of exenteration
Total supralevator 45
Total infralevator 6
Anterior 23
Posterior 21
Laterally extended 5
Association of lymph node dissection
Bilateral pelvic lymph node dissection 68
Paraaortic lymph node dissection 31
Bilateral inguinal lymph node dissection 6
Association of digestive tract
reconstructive procedures
Colorectal anastomosis 24
Terminal colostomy 52
Association of urinary tract
reconstructive procedures
ileal neobladder 18
Bricker diversion 34
Cutaneous urostomy 25
Association of perineal reconstructions 2

420 min (250-600 min)
850 ml (300-1500 ml)
2 (0-4)

16 days (10-56 days)

Median length of surgery (min)

Median estimated blood loss (ml)

Number of transfused red blood cells packs
Median length of hospital in stay (days)
Postoperative morbidity —

Dindo-Clavien grade

1-2 12
3-4 22
Postoperative mortality — Dindo-Clavien grade 5 3

Table III. Histopathological characteristics of the specimens after pelvic
exenteration.

Characteristics Value
Tumoral dimension

<5 cm 37

>5 cm 63
Type of resection

RO 68

R1 32
Positive retrieved lymph nodes

Pelvic 56

Para-aortic 21

Inguinal 4
Lympho-vascular space invasion

Yes 65

No 31

Not reported 4
Peri-neural invasion

Yes 54

No 19

Not reported 27
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Postoperatively, 63 patients were submitted to adjuvant
chemotherapy, 40 of whom were submitted to surgery for
primary tumors and 23 cases submitted to surgery for
relapsed lesions. At the end of the study, 25 cases were
diagnosed with relapse after a median follow-up period of
18 months, 10 cases presenting local and distant metastases,
eight cases presenting exclusively distant metastases and
seven cases being diagnosed with local relapse. Not
surprisingly, all 17 cases who were diagnosed with local
recurrence presented positive resection margins at the time
of pelvic exenteration. Among the 25 cases diagnosed with
recurrent disease, 18 cases had been submitted to surgery for
recurrent disease.

The analysis of the long-term outcomes revealed a median
overall survival of 38.7 months and a median disease-free
survival period of 21.3 months. In univariate analysis, the
overall survival was significantly influenced by the origin of
the primary tumor (rectal versus gynaecological tumor) as well
as by the completeness of resection. Cases submitted to
surgery for colorectal lesions experienced a median overall
survival of 42 months, while cases submitted to surgery for
gynaecological malignancies experienced a median overall
survival of 35 months (p=0.04). In the meantime, patients
submitted to an RO resection reported a median overall
survival time of 46.4 months, significantly higher when
compared to those in whom an R1 resection was performed
(with a median overall survival time of 10.4 months,
p=0.001). However, the dimension of the pelvic tumor did not
significantly impact on survival (cases in which the lesion was
higher 5 cm experienced an overall survival of 39.3 months
while cases with lower dimensions tumor reported a median
overall survival time of 36.1 months, p=0.878). The
histopathological type or the degree of differentiation did not
significantly influence the long-term outcomes. However,
tumors presenting lymphovascular invasion were associated
with a significantly poorer outcome when compared to cases
without invasion of the lymphovascular space. At a mean
follow-up of two years, the survival rates were 72% for
primary lesions and 63% for recurrent lesions.

Discussion

Patients diagnosed with locally advanced or recurrent pelvic
malignancies seem to have poor response rates to
chemoirradiation. In cases where an oncological palliative
treatment is performed death usually occurs in the following
one or two years (6-8). Therefore, the only potential curative
solution is represented by pelvic exenteration, an ultra-
radical procedure which might induce a significant
modification of the quality of life (9-11). However, due to
the paucity of other therapeutic strategies, it remains the
option of choice in an important number of cases, especially
if a complete resection with negative margins is to be
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expected. Although the surgical techniques, as well as the
postoperative management of these patients has significantly
improved, this type of procedure is still associated with an
important risk of postoperative complications. In our study,
the overall morbidity rate was 37% while the mortality
within the first 30 days was 3%, comparable to the rates
reported by other published studies (2, 3). As for the long-
term outcomes, studies published so far have demonstrated
the efficacy of the method for both rectal and gynaecological
malignancies, with an estimated five-year survival rate of 43-
77% for primary gynaecological or rectal tumors and 8-41%
for recurrent lesions (12-14).

When it comes to the influence of the tumoral volume on
the long-term outcomes, conflicting results have been
published so far. While certain authors consider that lesions
larger than 5 cm should not be submitted to pelvic
exenteration, other authors have demonstrated that the volume
itself does not influence the overall survival rate (2, 15). While
the largest dimension of the tumors which should be amenable
to pelvic exenteration is submitted to a permanent debate, it
seems that almost all authors agree that the status of the
resection margins play a crucial role. Therefore, most authors
that have studied the long-term prognostic factors after pelvic
exenteration have demonstrated that the status of the resection
margins significantly influence the long-term outcomes (2,
14). It has been widely demonstrated that an RO resection is
maybe the most important factor for improved survival, such
a resection being more often obtained in cases where an en
bloc resection of the involved organs is feasible. However, this
fact is even more difficult in patients presenting recurrent
disease, as well as in cases with a heavy history of
preirradiation. In such cases, an important anatomical
distortion of the tissues is usually encountered. One of the
most difficult tasks when performing surgery in such cases is
to distinguish between the tumoral invasion, the radiation-
induced fibrosis or local inflammation (16). In such cases,
according to Hockel’s study, there is a high risk of performing
an intralesional resection, which won’t provide any significant
benefit in regard to the long-term outcomes of the patient (17,
18). In order to minimise the number of these situations,
Hockel et al. proposed the concept of laterally extended
endopelvic resections with satisfactory results for both locally
invasive and relapsed gynaecological malignancies. According
to this theory, the central pelvic tumor should be removed en
bloc with the internal iliac vessel system, which enables the
surgeon to perform a complete excision of the urogenital
mesentery, the pelvic muscles and the regional lymph node
groups (18). In our study, laterally extended endopelvic
resections were performed in five cases diagnosed with
relapsed cervical cancer, where an RO resection with negative
margins was achieved in all cases.

As expected, the long-term follow-up in our study
demonstrated a higher disease-free survival for patients
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submitted to surgery for primary lesions when compared to
those treated for recurrent disease. However, published
studies have demonstrated that patients submitted to surgery
for relapsed rectal cancer will experience better overall
survival when compared to other primaries (14, 19). One of
the largest studies which investigated this subject was the
one conducted by Sagar ef al., who reported a disease-free
survival rate of 60% at a 25 months follow-up in cases
submitted to surgery for pelvic exenteration for relapsed
rectal cancer (20). Similarly to our study, other authors have
also observed that the rate of relapse after pelvic exenteration
is higher in patients submitted to surgery for recurrent
disease (14).

An interesting study conducted on pelvic exenteration for
locally advanced pelvic tumors was published by Kuhrt et
al.in 2012 (21). The study included 36 patients submitted to
surgery for colorectal lesions and 17 cases submitted to
surgery for non-colorectal lesions and demonstrated that
colorectal primaries had a significantly improved survival.
This aspect was explained by the fact that the rates of RO
resection were higher among patients with colorectal tumors.
In the meantime, patients submitted to pelvic exenteration
for colorectal tumors in which a RO resection was feasible
experienced a significantly better outcome when compared
to those in which the origin was also colorectal but in whom
an R1 or R2 resection was achievable. Interestingly, among
patients with colorectal cancer there was no difference in
terms of survival between patients submitted to surgery for
locally advanced or relapsed lesions (21).

Conclusion

Pelvic exenteration remains a demanding surgical procedure
which still associates a high risk of postoperative
complications and therefore it should be performed in
selected cases. However, a significant survival benefit is
expected when negative resection margins can be achieved.
Other prognostic factors include the origin of the primary
tumor (colorectal versus non-colorectal primaries), as well
as the pathological findings, such as the presence of
lymphovascular invasion.
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